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Expose n° XIX s
The classical Cauchy problems for linear equations of mathematical physics are well posed. But for nonlinear equations it is not always so. As it turns out, the Cauchy problem for equations of ideal barotropic gas is posed improperly (I shall call such problems incorrect). And in some sense, this problem is more incorrect, than the inverse problem for the heat equationB efore we formulate the results about the system of equations of ideal barotropic gas, we recollect the main properties of this problem. Evidently, the solution of inverse problem for we obtain, that a perturbation of initial conditions, which is 5 however smooth (in the sense of the Sobolev spaces T/t7 scale) rv 7â nd small as Yt -^ ^ , leads to the perturbation of order "one" of the solution of problem 0)» Thus, the operator inverse to the operator L-l' 1 -) , which is the resolving operator of problem (1) 
Let for any S M 6 J^ a set ^jff^ of such sequences 
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The following theorem holds.
THEOREM. The system of equations of ideal barotropic gas:
+<K/,V>IL. ^VP-0, 1 1 ^<7,^>-0, P-PC?)
•l is strong incorrect. The degree of incorrectness is equal
An important characteristic of incorrectness of a nonlinear problem is the sufficient completeness of a set of initial conditions, the "perturbations" of which "swing" the solution, and the sufficient completeness of a "set of errors", which arise, when the solution "swings". In order to solve the incorrect problems we apply the regularization^ To regularize a sequence of solutions means to calculate a limit of this sequence in the sense of generalized functions (distributions) over some space of basic functions• Now we return to inverse heat conduction; .1 -7
(^,x)^ (^ ^^^) ^^+ ^h^Sm nx
The first summand in the right-hand side is the square of the regularized solution, the last summand tends to zero in the sense of weak convergence as h/ -^ 00 . Thus, the regularization of the solution square has the form:
Re^ »V"+â nd evidently depends on a choice of the sequence, which perturbs the initial condition.
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Therefore, the square of the solution of the inverse heat conduction problem is non-regularizable, -. 
